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DETAILED ACTION 
Claim Objections 

Claim 17 is objected to because of the following reasons. 

In claim 17, line 10, ". . a insulating tape. . is misspelled. Appropriate correction 
is required. 

Claim Rejections - 35 U.S.C § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the invention 
was made to a person having ordinary skill in the art to which said subject matter pertains. Patentability 
shall not be negatived by the manner in which the invention was made. 

Claims 1-3, 5, 7-12, 14, 16-19, 23-25 are rejected under 35 U.S.C. 103 (a) as being 
unpatentable over Background of the Invention in view of U.S. Patent No. 6,552,426 to 
Ishio et al. (herin after Ishio). 

Regarding to claim 1, Background of the Invention discloses a multi-chip module 
comprising a substrate 21 having a plurality of interconnections 21a, 21b formed on a top 
surface thereof; a lowest chip 23 and at least one top chip 27 sequentially stacked on the 
top surface, the lowest chip and the top chip each having pads 23a, 27a formed thereon; 



Application/Control Number: 10/632,700 Page 3 

Art Unit: 2818 

an insulator 29 interposed between the chips 23, 27, the insulator 29 exposing the pads 
23a; and a first group of bonding wires 3 lconnecting the pads 23a of the lowest chip 23 
with a first group of interconnections 21a on the substrate 21 (fig. 2). 

However, Background of the Invention does not disclose the top chip having an 
insulating tape attached to a backside thereof. Ishio teaches the top chip having an 
insulating tape attached thereof as set forth in column 5, lines 33-67, column 6, lines 1- 
59, figs. 1, 9. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to form the top chip having an insulating tape attached to a backside 
thereof, as taught by Ishio in order to provide a quality and reliable high-density package 
semiconductor device without problems related to the manufacturing process (col. 2,lines 
55-60). 

Regarding to claims 2 and 18, Background of the Invention discloses the multi- 
chip module further comprising a second group of bonding wires 33 connecting the pads 
27a of the top chip 27 with a second group of interconnections 21b on the substrate 21. 

Regarding to claims 3 and 12, Background of the Invention discloses the multi- 
chip module wherein all the chips have substantially the same dimension and fully cover 
each other (fig. 2). 
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Regarding to claim 5, 14, and 19, Background of the Invention discloses the multi- 
chip module further comprises an adhesive 25 interposed between the lowest chip 23 and 
the substrate 21 (fig. 2). 

Regarding to claims 7, 16, and 23, Background of the Invention discloses the 
claimed invention except for the multi-chip module further comprises an epoxy molding 
compound that encapsulates the stacked chips and the bonding wires. Ishio teaches the 
multi-chip module further comprises an epoxy molding compound 10 that encapsulates 
the stacked chips and the bonding wires (col 5, lines 55-59, and figs 1, 9). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to form an epoxy molding compound that encapsulates the stacked 
chips and the bonding wires, as taught by Ishio in order to cover at least the wires and to 
prevent from being damaged (col. 5, lines 56-58). 

Regarding to claims 8, Background of the Invention discloses the multi-chip 
module wherein the lowest chip 23 and the top chip 27 each have peripheral pads 23 a, 
27a formed on a top surface thereof (fig. 2). 
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Regarding to claim 9, Background of the Invention discloses the multi-chip 
module wherein the insulator 29 has a smaller width than the chips 23, 27 to expose the 
pads 23a, 27a (fig. 2). 

Regarding to claim 10, Background of the Invention discloses a multi-chip module 
comprising a bottom chip 23 and a top chip 27 sequentially stacked on the top surface, 
and the bottom chip 23 and the top chip 27 each having peripheral pads 23a, 27a on a top 
surface thereof; an insulator 29 interposed between the bottom chip 23 and the top chip 
27, the insulator having a smaller width than the chips to expose the pads 23a of the 
bottom chip 23 (fig. 2); a first group of bonding wires 31 connecting the pads 23a of the 
bottom chip 23 with the first group of interconnections 21a; and a second group of 
bonding wires 33 connecting the pads 27a of the top chip 27 with the second group of 
interconnections 21b (fig. 2). 

Background of the Invention does not disclose the top chip having an insulating 
tape attached to its backside. Ishio teaches the top chip having an insulating tape attached 
to it as set forth in column 5, lines 33-67, column 6, lines 1-59, figs. 1, 9. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to form the top chip having an insulating tape attached to its 
backside, as taught by Ishio in order to provide a quality and reliable high-density 
package semiconductor device without problems related to the manufacturing process 
(col. 2,lines 55-60). 
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Regarding to claim 1 1, Background of the Invention discloses the multi-chip 
module wherein the substrate is a lead frame or a printed circuit board (page 2, lines 5-6). 

Regarding to claim 17, Background of the Invention discloses a method of 
fabricating a multi-chip module, the method comprising: preparing a substrate 21 having 
first and second groups of interconnections 21a, 21b formed on a top surface thereof; 
mounting a bottom chip 23 on the top surface, the bottom chip 23 having pads 23 a 
formed thereon; forming a first group of bonding wires 3 1 that connect the pads 23a of 
the bottom chip 23 to the first group of interconnections 21a; attaching an insulator 29 on 
an upper surface of the bottom chip 23, the insulator 29 being surrounded by the pads 23 a 
of the bottom chip 23; and mounting a top chip 27 on the insulator 29, the top chip 
having pads 27a formed thereon (fig. 2). 

However, Background of the Invention does not disclose the top chip including an 
insulating tape attached to a backside thereof. Ishio teaches the top chip including an 
insulating tape attached bthereof as set forth in column 5, lines 33-67, column 6, lines 1- 
59, figs. 1,9. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to form the top chip including an insulating tape attached to a 
backside thereof, as taught by Ishio in order to provide a quality and reliable high-density 
package semiconductor device without problems related to the manufacturing process 
(col. 2,lines 55-60). 
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Regarding to claim 24, Background of the Invention discloses the method wherein 
the pads 23a, 27a are formed on edges of the top surfaces of the chips (fig. 2). 

Regarding to claim 25, Background of the Invention discloses the method wherein 
the insulator 29 is attached on a central region of the bottom chip 23, thereby having a 
width smaller than the bottom chip 23 and the top chip 27 (fig. 2). 

Claims 4 and 13 are rejected under 35 U.S.C. 103 (a) as being unpatentable over 
Background of the Invention in view of Koopmans (US Patent No. 6,706,557). 

Background of the Invention discloses the claimed invention except for the multi- 
chip module wherein the top chip has a greater planar area than the lowest chip located 
thereunder. Koopmans teaches the top chip has a greater planar area than the lowest chip 
located thereunder (column 8, lines 51-61, and fig. 9). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to form the top chip has a greater planar area than the lowest chip 
located thereunder, as taught by Koopmans in order to obtain higher performance, lower 
cost, increased miniaturization of components, and greater packaging density of 
integrated circuits. One way to achieve greater integrated circuit density is by attaching 
two or more semiconductor dice or chips in a single semiconductor assembly (col. 2, 
lines 10-17). 



Application/Control Number: 10/632,700 Page 8 

Art Unit: 2818 

Claims 6, 15, 20, and 22 are rejected under 35 U.S.C. 103 (a) as being 
unpatentable over Background of the Invention in view of Lin (US Patent No. 

6,333,562). 

Regarding to claims 6 and 15, Background of the Invention discloses the claimed 
invention except for the multi-chip module further comprises bumps formed on the pads 
of the chips, the bonding wires being in contact with the bumps. Lin teaches the multi- 
chip module further comprises bumps 350 formed on the pads 3 10a of the chips 3 10, the 
bonding wires 360 being in contact with the bumps 350 (col. 4, lines 10-65, and fig. 4). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to form the multi-chip module further comprises tiumps formed on 
the pads of the chips, the bonding wires being in contact with the bumps, as taught by Lin 
in order to provide a multi-chip module comprising two chips disposed on means for 
supporting chips in a stacking arrangement and respectively wire bonded to the 
supporting means wherein the multi-chip module is characterized by having a plurality of 
electrically conductive bumps interposed between the stacked chips to serve as a spacer 
therebetween thereby keeping the upper chip from damaging the bonding wires of lower 
chip (col. 2, lines 35-44). 

Regarding to claim 20, Background of the Invention discloses the claimed 
invention except for the method further comprises forming bumps on the pads of the 
bottom chip before forming the first group of bonding wires, the first group of bonding 
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wires being connected to the bumps on the pads of the bottom chip. Lin teaches forming 
bumps 350 on the pads 3 10a of the bottom chip 3 10, the bonding wires 360 being in 
contact with the bumps 350 (col. 4, lines 10-65, and fig. 4). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to form bumps on the pads of the bottom chip before forming the 
first group of bonding wires, the first group of bonding wires being connected to the 
bumps on the pads of the bottom chip, as taught by Lin in order to provide a multi-chip 
module comprising two chips disposed on means for supporting chips in a stacking 
arrangement and respectively wire bonded to the supporting means wherein the multi- 
chip module is characterized by having a plurality of electrically conductive bumps 
interposed between the stacked chips to serve as a spacer therebetween thereby keeping 
the upper chip from damaging the bonding wires of lower chip (col. 2, lines 35-44). 

Regarding to claim 22, Background of the Invention discloses the claimed 
invention except for the method further comprises forming bumps on the pads of the top 
chip before forming the second group of bonding wires, the second group of bonding 
wires being connected to the bumps on the pads of the top chip. Lin teaches forming 
bumps on the pads of the top chip before forming the second group of bonding wires, the 
second group of bonding wires being connected to the bumps (col. 4, lines 10-65, and fig. 
4). 
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It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to form bumps on the pads of the top chip before forming the second 
group of bonding wires, the second group of bonding wires being connected to the bumps 
on the pads of the top chip, as taught by Lin in order to provide a multi-chip module 
comprising two chips disposed on means for supporting chips in a stacking arrangement 
and respectively wire bonded to the supporting means wherein the multi-chip module is 
characterized by having a plurality of electrically conductive bumps interposed between 
the stacked chips to serve as a spacer therebetween thereby keeping the upper chip from 
damaging the bonding wires of lower chip (col. 2, lines 35-44). 

Claim 21 is rejected under 35 U.S.C. 103 (a) as being unpatentable over 
Background of the Invention in view of US Patent Application Publication 2003/0038374 
to Shim et al. (herein after Shim). 

Background of the Invention discloses the claimed invention except for the 
method wherein the first group of bonding wires are formed using a bump reverse 
bonding technique. Shim teaches the first group of bonding wires are formed using a 
bump reverse bonding techniques (page 2, paragraph [0028]). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to form the first group of bonding wires using a bump reverse 
bonding technique, as taught by Shim in order to reduce the total thickness of the package 
(col. 2, paragraph [0028]). 
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Conclusion 



Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Mai-Huong Tran whose telephone number is 
(571 )272-1796. The examiner can normally be reached on 8:00-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Nelms can be reached on (571 )272-1787. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). 





Mai-Huong Tran 
Examiner 
Art Unit 2818 



